The stability of alpha-tocopherol concentrations in sheep, cattle, and pig blood and plasma stored at different temperatures was examined. For all species, the vitamin was stable for at least 6 days in plasma stored at Ϫ20 C, 4 C, and 25 C and in blood stored at 4 C and 25 C. For sheep and cattle, the vitamin was stable for at least 6 days in plasma stored at 37 C, but it was unstable in blood from all species stored at 37 C and in pig plasma stored at 37 C. Table 1 . Effect of storage temperature and time on mean plasma alpha-tocopherol concentrations (mg/liter) in blood and plasma samples from cattle, sheep, and pigs.
Sheep (day 0 ϭ 0.9) Blood 4 25 37 0.9 0.9 0.9 1.0 0.9 0.9 1.0 0.9 0.9 0.9 0.9 0.3* Plasma Ϫ20 4 25 37 0.9 0.9 0.9 0.9 1.0 1.0 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.8 Measurement of plasma alpha-tocopherol concentrations is a convenient diagnostic test in the assessment of vitamin E status of animals. 7 The stability of vitamin E in blood samples is an important consideration in biochemical analysis, especially when samples collected in the field are exposed to a range of temperatures and for variable times before receipt in the laboratory. Alpha-tocopherol is subject to destruction by oxidation, which is accelerated by heat, light, alkali, and trace amounts of cations such as iron and copper. 2 There is little information regarding the stability of vitamin E in animal blood. It has been reported that alpha-tocopherol is stable in human blood, serum, or plasma over 8 hours without special handling conditions 4 and for at least 15 months at Ϫ20 C, 1 whereas others have reported significant losses in human samples when stored at Ϫ20 C. 3, 6 The purpose of this study was to assess the effect of various temperatures (Ϫ20 C, 4 C, 25 C, and 37 C) and times (0-6 days) on plasma alpha-tocopherol concentrations in blood and plasma samples from cattle, sheep, and pigs.
Approximately 100 ml of blood was collected with 10ml heparinised vacutainers from each of 4 cattle, 4 sheep, and 4 pigs of different vitamin E status. The blood from each animal was bulked and then split into 2 equal portions. One portion was divided into 12 equal aliquots (about 4 ml blood), and four of the aliquots were each stored at 37 C, 25 C, and 4 C. The other portion of blood was centrifuged and the plasma split into 17 equal aliquots (about 2 ml). Four of the plasma aliquots were each stored at 37 C, 25 C, 4 C, and Ϫ20 C, and the remaining aliquot was assayed on the day of collection to obtain a day 0 value. Stored blood and plasma samples were assayed on days 1, 2, 3, and 6 after collection. Stored blood samples were centrifuged and the plasma removed on the day of analysis. Samples were assayed for alpha-tocopherol in duplicate by high-pressure liquid chromatography. 5 Internal plasma quality controls were included with each analytical run to ensure repeatability of assay. Split plot analysis of variance was used to assess the effect of storage time and temperature of blood and plasma samples on mean alpha-tocopherol concentration. Where From the South Australian Research and Development Institute, 33 Flemington Street, Glenside SA 5065, Australia.
Received for publication April 19, 1999. treatment effects were significant (P Ͻ 0.05), the least significant difference values were used to compare the means.
On the day of collection (day 0), the plasma alpha-tocopherol concentrations (mg/liter) in the 4 animals sampled from each species ranged from 6.7 to 10.2 in cattle, 0.2 to 1.7 in sheep, and 1.5 to 2.8 in pigs. The respective concentrations indicating vitamin adequacy are Ͼ4.0 for cattle, Ͼ1.5 for sheep, and Ͼ1.2 for pigs. 7 A summary of the effects of storage temperature and time on mean plasma alpha-tocopherol concentrations in blood and plasma samples from cattle, sheep, and pigs is given in Table 1 . The results show that for all species, the plasma alpha-tocopherol concentrations were stable for at least 6 days in plasma samples stored at Ϫ20 C, 4 C, and 25 C and in blood samples stored at 4 C and 25 C. For cattle and sheep, the plasma alpha-tocopherol concentrations were also stable for at least 6 days in plasma samples stored at 37 C but decreased (P Ͻ 0.05) in blood samples stored at 37 C by day 6. This decrease was associated with marked hemolysis of the sample, suggesting that hemolyzed samples are unsuitable for vitamin E analysis. Of interest is the significant loss (P Ͻ 0.05) in plasma alpha-tocopherol concentration by day 2 in blood and plasma samples from pigs when stored at 37 C. Why pig samples are more susceptible to vitamin E degradation than those of cattle and sheep is unknown. Whatever the mechanism of the degradation, it is important from an analytical perspective to recognize that it occurs.
Abstract. Vitamin E (␣-tocopherol) is an antioxidant vitamin important in protecting unsaturated fatty acids in lipid membranes from peroxidation. Variation in collection, storage, and shipping conditions of samples can potentially lead to breakdown of vitamin E prior to analysis. Therefore, the purposes of this project were 1) to determine the stability of vitamin E in refrigerated and frozen porcine liver and serum and 2) to evaluate the effects of red blood cell (RBC) hemolysis on porcine serum vitamin E concentrations. Porcine liver and nonhemolyzed serum were collected and stored refrigerated or frozen. Samples were analyzed for vitamin E immediately or on days 2, 3, 7, or 14. In addition, porcine RBCs were added to normal serum at concentrations from 1 ϫ 10 6 to 1 ϫ 10 9 RBC/ml and hemolyzed by freeze-thaw prior to analysis for vitamin E or products of lipid peroxidation.
Vitamin E appears to be relatively stable in porcine serum and liver for up to 14 days when refrigerated or frozen. However, red blood cell (RBC) hemolysis results in degration of serum vitamin E. When serum is noticeably pink (hemolysis of 1 ϫ 10 8 RBC/ml), the vitamin E concentration is approximately 50% of normal. Vitamin E cannot be detected in serum after very severe hemolysis of whole blood by repeated freeze-thaw. This is possibly due to the initiation of lipid peroxidation. Collection of blood with the anticoagulants citrate, ethylenediaminetetraacetic acid (EDTA), or heparin does not prevent the degradation of vitamin E but in the case of citrate, significantly enhances it. Received for publication May 4, 1999. Vitamin E (␣-tocopherol) is a fat-soluble vitamin, important as an antioxidant and in the functioning of the reproductive and musculoskeletal systems. One role of vitamin E with selenium is to protect cell membrane unsaturated fatty acid molecules from peroxidation. Free radicals such as peroxides, hydroxyl radicals, and superoxides can begin peroxidative degradation of fatty acids including those present in the plasma membranes of RBCs. The lipid radicals that are formed are converted to lipid peroxides and lipid alkoxyl radicals by the iron-catalyzed Fenton reaction. Subsequent fragmentation generates ethane and reactive aldehydes such as 4-hydroxynonenal (4-HNE) and malondialdehyde (MDA). These electrophilic aldehydes and the lipid radicals formed by lipid peroxidation are very reactive oxidizing agents that cause permanent damage to the cell membrane. 4 As a free radical scavenger present within cell membranes,
